. Enumeration of states of a DNA unit in the multi-protein binding model. A unit may be either free from proteins (nucleosomes) or covered by a protein bound to DNA. There are f different types of protein-DNA complexes, g = 1,..f. A g-type complex involves m g DNA units. The position of a DNA unit inside the complex is numbered from left to right (1,…m g ). The first unit in the complex is assigned the binding constant K ng , where n is the number of the DNA unit. The statistical weight of the last unit in the complex depends on the type and the presence of the protein at the next DNA unit. The protein-protein contact is characterized by the cooperativity parameter w = w(0, g n , g n+1 ). The weights of the DNA units inside the binding site are equal to one if unit n in state i is followed by unit n+1 in state i+1, otherwise the weight is equal to zero. Each protein type g is assigned a maximum interaction length, V g . A gap of l units (l ≤ V g ) between the proteins g 1 and g 2 is assigned a statistical weight w(l, g 1 , g 2 ). The gaps longer than V g between the proteins g 1 and g 2 are assigned the weights w(0…V g+1 , 0, g 2 ) = 1 and w(0…V g+1 , g 1 , 0) = 1.
Number of state of the n'th unit, i
State description
Statistical weight type of complex position of unit 1 1 Table S4 . The transfer matrix for a reversible binding model allowing nucleosome dissociation. All nucleosomes belong to one type with the same DNA affinities:
Transformations between the occupancy maps and the start site maps.
Let C(n) is the probability that the DNA unit n is covered by a nucleosome, and P(n) is the probability that a nucleosome starts at a DNA unit n. Then the values of C(n) and P(n) are connected by the following recurrent relations:
n n m P n C n P k P C
As follows from equations 1-4, the transformation from P(n) to C(n) is straightforward. On the other hand, the transformation from C(n) to P(n) is possible only when the boundary conditions are well-defined. Position Hsp70 promoter N4 Nucleosome start site, P(n) Figure S1 . Going from the start site probabilities to the occupancy probabilities and back. The probabilities to start a nucleosome at a given position (black line) were determined from a densitometric scan of the experimental electrophoresis gels of the hsp70 promoter region studied in previous in vitro experiments (1) . Using equations 1 and 3, the occupancies C(n) (red line) were calculated. Then, using calculated C(n) as an input, we recalculated the probabilities of nucleosome start sites P(n) (blue line). Ideally, it should exactly coincide with the black line. 1500 1000 C(n) experiment P(n) calculated C(n) re-calculated Nucleosome probability 500 Position Figure S2 . Going from the occupancy probabilities to the start site probabilities and back. A region of the human chromosome 5 (position 132 026 342 to 132 1028 342) is shown. We start from the experimental data of ref. (2) to obtain the probability of occupancy of a given DNA base pair, C(n) (black line). These data were used to calculate the probabilities P(n) to start the nucleosome at a given DNA position (red line, not to scale). Then the nucleosome coverage probabilities C(n) were recalculated using the calculated P(n) values as input (blue line). The black and green lines do not completely coincide due to the lost of some information during the recalculation process. Note that in Figure S1 it was possible to transform the occupancies to start site probabilities and visa versa almost without any loss of information, while that is not the case for the genomic region shown in Figure S2 . This is due to the boundaries at the start and end of this genomic region, which do not allow treating the nucleosomes as only partially belonging to this region (see for example the last (right) nucleosome). Nevertheless, this type of transformation is quite accurate considering the experimental uncertainty of the nucleosome positioning data.
